Objective -To examine prospectively the relationship of childhood socioeconomic status and risk of cardiovascular disease in middle aged women. Design -A prospective cohort of women with 14 years follow up data . Subjects -A total of 117 006 registered female nurses aged 30 to 55 years in 1976 and free of diagnosed coronary heart disease, stroke, and cancer at baseline. Main outcome measures -Incident fatal coronary heart disease, non-fatal myocardial infarction, and stroke (fatal and non-fatal). Results -Low socioeconomic status in childhood was associated with a modestly increased risk of incident non-fatal myocardial infarction and total cardiovascular disease in adulthood. Compared with middle aged women from white collar childhood backgrounds, the age adjusted risk of total cardiovascular disease for women from blue collar backgrounds was 1-13 (95% CI 1.02,1.24) and that of nonfatal myocardial infarction was 123 (95% CI 1.06,142). No significant increase in risk was observed for stroke or fatal coronary heart disease. Adjustment for differences in family and personal past medical history, medication use, exercise, alcohol intake, diet, birth weight, being breastfed in infancy, and adult socioeconomic circumstance somewhat attenuated the increased risks observed for women from blue collar childhood socioeconomic backgrounds. In multivariate analysis, women whose fathers had been manual labourers had the highest relative risk of total coronary heart disease (RR= 
increased risk of incident non-fatal myocardial infarction and total cardiovascular disease in adulthood. Compared with middle aged women from white collar childhood backgrounds, the age adjusted risk of total cardiovascular disease for women from blue collar backgrounds was [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] (95% CI 1.02, 1.24) and that of nonfatal myocardial infarction was 123 (95% CI 1.06,142) . No significant increase in risk was observed for stroke or fatal coronary heart disease. Adjustment for differences in family and personal past medical history, medication use, exercise, alcohol intake, diet, birth weight, being breastfed in infancy, and adult socioeconomic circumstance somewhat attenuated the increased risks observed for women from blue collar childhood socioeconomic backgrounds. In multivariate analysis, women whose fathers had been manual labourers had the highest relative risk of total coronary heart disease (RR= 1-53; 95% CI 1.09,2 16 ) and non-fatal myocardial infarction (RR= 1-67; 95% CI P1 1, 2.53) when compared with women whose fathers had been employed in the professions. Conclusion -In this group lower childhood socioeconomic status was associated with a small but significant increase in the risk of total coronary heart disease as well as non-fatal myocardial infarction. For women from the most socioeconomically disadvantaged childhood backgrounds, the association is not explained by differences in a large number of cardiovascular risk factors, by differences in adult socioeconomic status, or by differences in indices of nutrition during gestation or infancy.
(_J Epidemiol Community Health 1995;49: [10] [11] [12] [13] [14] [15] Low socioeconomic status is associated with increased morbidity and mortality. These differences are most evident in the very young as well as those over 65 years of age, especially after the exclusion of occupationally related deaths.' 2 Socioeconomic status is also associated with differences in cardiovascular disease incidence3 and coronary heart disease mortality. 4 An inverse relationship between socioeconomic status and risk of stroke and coronary heart disease has been reported in several prospective studies.5 Furthermore, the decline in mortality from cardiovascular disease in western societies over the past two decades has been most evident in higher socioeconomic groups.6 The mechanisms underlying these associations are not The only exception is for the category "farmer". The Duncan score is said to underestimate their true economic wellbeing which is enhanced by an active "barter" economy. 12 16 17 These categories (listed in descending order by Duncan's socioeconomic score) are as follows:
(1) Professional/technical; (2) The 1980 questionnaire inquired about the frequency of vigorous exercise. Activity levels were assessed by the number of "sweat inducing" exercise sessions per week. This method has been validated in several studies. [21] [22] [23] We divided the cohort into those women who exercised vigorously at least once per week, and those who did not.
Also in 1980, alcohol intake was assessed in the semiquantitative food frequency ques-tionnaire. Alcohol consumption was updated in 1984 and then biennially. Daily alcohol consumption was categorised as nil, 1-4-9 g/d, 5-14-9 g/d, >14-9 g/d. In this cohort the validity of self reported alcohol intake is high.2425
Dietary intake of trans fatty acids is associated with the risk of incident coronary heart disease. 26 For the current analysis, the energy adjusted dietary intake of trans fatty acids was assessed and divided into quintiles. Vitamin E intake is also associated with the risk ofincident coronary heart disease. 27 As much of the observed benefit was attributable to oral vitamin E supplementation, quantification of intake for the current analysis included oral supplements. Vitamin E intake was categorised by quintiles.
In the 1992 questionnaire, participants reported whether they had been breastfed as infants. Responses fell into one ofthe categories "yes", "no", or "don't know". Of the 87917 women who answered this question, 14586 indicated they "don't know". In the same questionnaire, they were also asked to indicate if their birth weight (in lb) fell within the categories: not sure; <5; 5 to 5-5; 5-5 + to 7; 7 + to 8-5; 8-5 + to 10; 10 +. Ofthe 87314 women who answered this question, 16 924 indicated they were "not sure".
ASCERTAINMENT OF CARDIOVASCULAR OUTCOMES
Reports of non-fatal and fatal cardiovascular outcomes were assessed by standard methods28 which included physician review of medical records. A diagnosis of myocardial infarction was confirmed if the relevant World Health Organization criteria were met.29These require the presence of symptoms and either typical electrocardiograph changes or elevation of cardiac enzymes. Medical records to validate reports of coronary artery bypass grafting were obtained for events dating from 1978 onwards.30
A diagnosis of stroke was confirmed if the event was characterised by a typical neurological defect of rapid or sudden onset, lasting at least 24 hours and attributable to a cerebrovascular event which was not secondary to infection or neoplasia. Subdural haematomas were excluded from analysis. Total non-fatal Since information on spouses' education, participant's birth weight, and breastfed status were collected in 1992, these variables could only be used in models where non-fatal disease was the outcome.
Results
Between 1976 and 1990 we documented 949 cases of non-fatal myocardial infarction, 364 cases of fatal coronary heart disease, 634 cases ofnon-fatal stroke, and 194 cases offatal stroke. In age adjusted analyses (table 1), women from blue collar and "father deceased" childhood backgrounds had a small but significantly increased risk of non-fatal myocardial infarction, total coronary heart, and cardiovascular disease in the range of 15-30%, compared with women from white collar childhood backgrounds. In the same model, women from "farmer" childhood backgrounds had an apparent small but non-significant decrease in the risk of fatal coronary heart disease (RR=0-69; 95% CI 0-46,1 05) and fatal cardiovascular disease (RR=0-81; 95% CI 0-59,1-11). We also observed an apparent small but non-significant elevation in risk of non-fatal stroke (RR= (table 2) , the increased risks observed among the "father deceased" group for non-fatal, fatal and total stroke, non-fatal and total cardiovascular disease, and total coronary heart disease were no longer apparent. The small but significantly increased risk of total cardiovascular and coronary heart disease in the blue collar and "father deceased" groups was largely due to an increased risk of nonfatal myocardial infarction. The relative risk of non-fatal myocardial infarction and total coronary heart disease fell slightly within the blue collar group when data on body mass index and cigarette smoking were added to the model (table 3) . For this group the addition of variables collected in 1980 had little effect on the relative risks, but did widen the confidence intervals because of the smaller numbers of cases in the restricted analysis. The relative risks for outcomes increased slightly among the farmer group but fell markedly among the "father deceased" group.
When we refined the categories of white collar and blue collar into the occupational classification scheme of Edwards'7 as shown in table 4 (apart from the "farmer group" for which these data are given in table 3), we observed the largest increase in risks found in the present analyses. The relative risk of total coronary heart disease was 1-53 (95% CI 1 09, 2-16) and that of non-fatal myocardial infarction was 1-67 (95% CI 1-11,2-53) in the lowest (labourer) compared with the highest (professional) childhood socioeconomic group after adjustment for all potential confounding variables. In multivariate analysis a significant trend of increased risk of non-fatal myocardial infarction (p=0 045) with decreased childhood socioeconomic status was observed.
Discussion
In this prospective cohort study we observed a small but significantly increased risk of total cardiovascular disease (defined as coronary heart disease and stroke) among women from blue collar childhood backgrounds compared with women from white collar childhood backgrounds. The apparent small increase in risk of cardiovascular disease among women from lower socioeconomic backgrounds was due largely to an excess of coronary heart disease. While the larger number of cases of heart dis- ease than stroke may account for this, it should also be noted that risk factors for myocardial infarction and stroke differ. 34 The small increase in risk for women in the blue collar group was not explained fully by differences in confounding or intermediate variables. In particular, when we disaggregated the childhood socioeconomic categories and compared the most disadvantaged with the most advantaged group in multivariate analysis, there was an excess risk of total coronary heart disease and non-fatal myocardial infarction in the range of 50-70%. This excess is similar to that reported for middle aged men in the Kuopio study,35 which used paternal occupation in association with other parental variables to assign childhood socioeconomic status within three categories. In that study, adjustment for cardiovascular risk factors and adult socioeconomic status weakened but did not eliminate the association between childhood socioeconomic status and prevalent ischaemic heart disease.
When we adjusted associations for differences in cardiovascular risk factors and sociodemographic variables, the risk estimates were attenuated for women whose fathers were deceased but were increased among women in the farmer group. This raises the possibility that some of the increased incidence of coronary heart disease in the former and decreased incidence in the latter were due to differences in risk factors in adulthood which were associated with childhood socioeconomic status.
Recent reviews have examined longitudinal and case-control studies of the association between early life environment and adult cardiovascular disease,"1 36 We used the father's and not the mother's occupation to determine childhood socioeconomic status.37 An analysis of the distribution of mother's listed occupation in this cohort showed that over 66% were employed in domestic duties and analyses ofmodels based solely on mother's occupation showed no increased risk for any group. A recent case-control study suggested differences in coronary heart disease rates among adult men from different (adult) socioeconomic groups could be explained by differences in serum high density lipoprotein cholesterol.'8 The possible role of adult blood lipid subfractions in accounting for the differences in the present study could not be determined, as haematological variables were not ascertained in this cohort.
It has been argued that early life environmental factors such as fetal nutrition or being breastfed in infancy might have long term effects on the risk of cardiovascular disease. Babies who are small at birth or during infancy have increased rates of cardiovascular disease and non-insulin dependent diabetes mellitus as adults.38 Adult height, which is positively related to childhood nutritional status and inversely related to the adult risk of cardiovascular disease,39 has been used in a number of studies as a proxy for childhood socioeconomic experience. 40 42 However, inclusion of these variables in multivariate modelling did not explain the observed associations between childhood socioeconomic status and cardiovascular outcomes among women from blue collar childhood backgrounds.
The associations observed in this cohort may have been due to unequal access to medical intervention in some groups when cardiovascular disease symptoms such as angina pectoris first appeared. While this potential source of bias might be particularly important in a nation without universal health care, when we analysed the rate of coronary artery bypass grafting, women from blue collar childhood backgrounds were somewhat more likely to have had this procedure after adjustment for age (RR= 1-19; 95% CI 1-02,1 39). This may explain, at least partly, the apparently stronger association between lower childhood socioeconomic status and incidence of myocardial infarction than mortality from coronary heart disease. Although nurses from lower childhood socioeconomic backgrounds were more likely to suffer a myocardial infarct, to the extent that medical interventions (such as bypass grafting) were effective, any association between childhood socioeconomic status and mortality in this cohort may have been underestimated.
All participants in the cohort were selected from registers of the State Boards of Nursing. Thus, all cohort members were health professionals with recognised nursing credentials.
If women from lower socioeconomic backgrounds were under-represented in this cohort, then our ability to detect a stronger effect of poverty or absolute deprivation during childhood on risk of coronary heart disease in adulthood would be limited.
In summary, our findings indicate that low childhood socioeconomic status is associated with a small but significant increase in risk of coronary heart disease in middle aged women. 
